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1.0 INTRODUCTION

This Biological Assessment (BA) is prepared in connection with the draft
Environmental Assessment of the Longhorn Pipeline owned by Longhorn
Partners Pipeline, L.P. (Longhorn). That Environmental Assessment was the
product of a settlement reached in the matter of Spiller, et al v. Walker, et al
pending in the United States District Court in Austin, Texas. The plaintiffs in that
lawsuit alleged failure on the part of numerous federal agencies to adequately
analyze the potential environmental impacts of the Longhorn Pipeline. Though
the federal defendants and Longhorn denied the plaintiffs’ allegations, the parties
reached a negotiated settlement that was approved by the Court on March 5,
1999. Parties to that settlement included Longhorn, the US Environmental
Protection Agency (EPA), the US Department of Transportation (DOT), the US
Department of Justice, the City of Austin, the Lower Colorado River Authority,
and the remaining plaintiffs.

As part of that Court ordered settlement, the agencies involved in the
original litigation were required to conduct an Environmental Assessment,
including specific consideration of species protected under the Endangered
Species Act (ESA). The Court ordered EPA and DOT, acting as Lead Agencies,
to be responsible for the Environmental Assessment, and ordered the
Department of Army to act as a cooperating agency. A draft Environmental
Assessment, with a preliminary Finding of No Significant Impact (FONSI), was
prepared by Radian International LLP at the direction of and pursuant to a work
plan approved by the Lead Agencies. As a result of the Environmental
Assessment, and with the support of the Lead Agencies, Longhorn has
committed to implement a slate of 34 pipeline mitigation measures. (The pipeline
mitigation measures are identified and described in the Longhorn Mitigation Plan
included in the accompanying Project Documentation Appendix at Tab 2). The
pipeline mitigation measures focus on two general areas: first, the enhancement
of pipeline integrity to reduce the probability of a pipeline release and to reduce
risks to pipeline integrity, and second, enhancement of emergency response
capability and development of plans for corrective action in the unlikely event of a
pipeline release. Both categories of pipeline mitigation measures are discussed
below in greater detail in Section 4.0, Project Description.
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Pursuant to Section 7 of the ESA, the Lead Agencies have requested
consultation with the US Fish and Wildlife Service (the Service) regarding the
Draft Environmental Assessment and the package of pipeline mitigation
measures upon which the Lead Agencies’ preliminary FONSI is predicated. In
connection with the inter-agency consultation, Longhorn prepared and submitted
to the Service a draft BA on the entire pipeline project on September 27, 1999.
The Service responded to the September draft BA with comments and requests
for additional information in the form of a letter to Horizon Environmental
Services, Inc., dated December 15, 1999 (the Comment Letter — see
accompanying Project Documentation Appendix at Tab 12).

On February 3, 2000, the Lead Agencies designated Longhorn has a non-
federal representative for the purpose of consultation with the Service and
preparation of a BA on the Longhorn project.

The Spiller Court’s order provides that issuance of any FONSI with regard
to the Longhorn project “shall be conditioned upon implementation” of measures
to protect public safety and the environment. Settlement Stipulation at 6. The
order also prohibits the DOT from authorizing Longhorn to commence operations
until Longhorn has implemented those mitigation measures upon which the
FONSI is conditioned. Settlement Stipulation at 7. The order contemplates that
Longhorn will apply for, and accept, such ESA permits as may be required in
connection with the implementation of any mitigation measures upon which a
FONSI may be conditioned. /d.

The results of this consultation by the Lead Agencies with the Service are
expected to be incorporated in the Record of Decision issued by the Lead
Agencies. If the Lead Agencies issue an EA/FONSI, the terms and conditions,
mitigatory measures and protections incorporated herein for the benefit of
species will be adopted and incorporated by Longhorn in its operating and
maintenance manuals submitted to, and enforceable by, DOT pursuant to the
Pipeline Safety Act (49 U.S.C. §60101, et seq.) or the Longhorn mitigation
commitments.

The Office of Pipeline Safety (OPS) administers DOT’s regulatory program
to ensure the safe transportation of various hazardous liquids by pipeline under
2
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the Pipeline Safety Act. OPS is responsible for inspecting pipelines before they
are placed in service to ensure that they are in accordance with DOT’s
regulations and are being operated safely. The OPS’s published statement of its
authority is set out below:

The Department of Transportation's (DOT) Research
and Special Programs Administration (RSPA) ,
acting through the Office of Pipeline Safety
(OPS), administers the Department's national
regulatory program to assure the safe
transportation of natural gas, petroleum, and
other hazardous materials by pipeline. OPS
develops regulations and other approaches to risk
management to assure safety in design,
construction, testing, operation, maintenance,
and emergency response of pipeline facilities.

Although the Service and the Lead Agencies are in consultation with
respect to the entire proposed Longhorn Project, this consultation is being
approached in two distinct, yet related phases'. The first phase of the
consultation (Phase |) relates to pipeline maintenance, pipeline testing and the
first category of measures that Longhorn will take to fulfill its commitment to
ensure pipeline safety and integrity. These measures focus on pipeline integrity
enhancements such as a number of pipe replacements, lowering of some
sections of pipe, investigation of possible pipe flaws, hydrostatic pressure testing,
and similar actions.

The second phase of the consultation (Phase IlI) will be more directly
related to the actual operation of the pipeline, specifically the operation and
maintenance of the pipeline system and the potential effects of the unlikely event
of a pipeline release. Additional mitigation measures, such as internal pipeline
inspections and construction in two particular areas, also will be addressed in
Phase Il. Those areas are (a) Houston toad habitat and (b) areas of potential
effect to the Barton Springs Salamander over the Edwards Aquifer Recharge
Zone. A two-stage consultation offers the most protection to the species,
because the second phase will benefit from and build upon species information
gathered in the first stage of review, while allowing the most efficient route to

1 U.S. Fish and Wildlife regulations allow for a staged consultation. 50 C.F.R § 402.14(k). Section
402.14(k) provides a mechanism for the Service to review a project, and provide biological opinions on each
incremental step.

3
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startup of the pipeline.

The Spiller settlement specifically contemplates that Longhorn will
undertake certain construction and maintenance activities prior to issuance of a
final agency decision in this matter. Settlement Stipulation at 8-11. The parties to
the settlement specifically agreed that any such investments by Longhorn in
Kimble, Menard, Hays, Travis, Caldwell, Bastrop and any counties within the
jurisdiction of the LCRA after August 25, 1998 would not be considered “for the
purposes of determining the reasonableness of alternatives” (Settlement
Stipulation at 11), meaning that these investments would not constitute
irretrievable commitments of resources for the purposes of the National
Environmental Policy Act or Section 7(d) of the ESA.

Phase | of the consultation focuses on near-term discrete tasks that are
requisite preliminary activities—tasks that Longhorn must complete before it can
place the pipeline into operation, such as right-of-way clearing and pipeline safety
mitigation measures. They will be implemented in a manner that avoids and
minimizes potential effects upon species and habitat.

Phase Il of the consultation will focus on long-term programmatic
activities, operation and maintenance of the pipeline, and the possibility of an
emergency response. These activities are either (a) not necessarily discrete or
(b) not precisely estimable before the fact. Phase Il activities carry different risks
from Phase | activities. For example, the operation and maintenance activities
are ongoing and long-term. Further, though the probability of a pipeline release
will be minimized as a result of the Longhorn Mitigation Plan, should a release
occur, it has the potential to result in adverse effects to species and habitat at
locations and of magnitudes that are difficult to predict with precision.
Nevertheless, because of the low risk of such a release and the comprehensive
nature of the Longhorn Mitigation Plan, Longhorn and the Lead Agencies believe
that it is appropriate to conclude that there is a reasonable likelihood that the
entire project is not likely to jeopardize the continued existence of any
endangered or threatened species or result in the destruction or adverse
modification of critical habitat. This is because the Phase | review is being
conducted against the backdrop of a larger mitigation package, which the Service
has had an opportunity to review. The Service had an opportunity to review and

4

990144BA.v-6
- 2/14/2000



comment on the entire project based upon the September draft BA.

The two phases thus can be logically separated. Phase | of the Service’s
review (this BA) will focus on those actions that are designed to make the
pipeline safer. The Service can complete this stage of review without pre-judging
whether or not the pipeline will be used. Phase Il of the Service’s review will
focus on whether and how the pipeline will be used. The Phase | procedures are
routine in the US pipeline industry, during operation, for periodic maintenance,
testing and repair of hazardous liquids and gas pipelines. However, to ensure
that the pipeline is safe, the Longhorn Mitigation Plan specifies that these
activities shall be conducted prior to startup of the Longhorn Pipeline under its
proposed use.

This BA encompasses Phase | of the consultation. Included in this phase
are maintenance of the pipeline right-of-way; maintenance construction to
replace and/or lower certain segments of the pipeline, along with investigation
and repair of possible flaws in the pipe at an identified number of locations;
enhancements to the pipeline cathodic protection system; and hydrostatic
pressure testing of the pipeline to ensure the integrity of the pipe for its intended
service. None of these activities constitutes an irreversible or irretrievable
commitment of resources, natural or monetary, which have the effect of
foreclosing the formulation or implementation of any reasonable and prudent
alternative measures.

This BA is provided to facilitate a formal Section 7 consultation between
the EPA, the DOT, and the Service to evaluate the potential for adverse effects
to listed species resulting from activities related to the implementation of pipeline
mitigation measures to improve pipeline integrity and thereby enhance pipeline
safety. Those pipeline mitigation measures are referred to hereafter in this BA as
projects. The specific maintenance and testing projects to be implemented are
described in detail in Section 4.0 of this BA.

Where appropriate, this BA generally comports with EPA Guidelines for
Ecological Risk Assessment. See Guidelines for Ecological Risk Assessment, 63
Fed. Reg. 26,846 (1998). For example, EPA guidelines suggest that a suitable

5
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assessment approach will identify the explicit, ecologically relevant expressions
of environmental value that are to be protected. See 63 Fed. Reg. at 26,858. To
that end, the BA guides project development, in part, by identifying particular
species of concern within the project area, and suggesting mitigation efforts
which will minimize exposure and impact to those species. Where uncertainty
has been encountered, doubt has been resolved in favor of the species, and in
this regard, the results of a precise application of EPA Guidelines have likely
been exceeded. Precise application of the Guidelines would likely reveal far
fewer areas of ecological sensitivity than have been assumed.
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2.0 PROJECT OVERVIEW

Longhorn proposes to operate a 723-mile refined petroleum products
pipeline system from the GATX Terminal in Galena Park, Texas, to a refined
petroleum products terminal in El Paso, Texas. The pipeline also has a 28-mile
intermediate connection from a station in Crane County to a planned meter
station in Odessa, Texas. The pipeline consists of a combination of 20-inch and
18-inch diameter pipe from Galena Park Station to El Paso Terminal and an 8-
inch diameter pipeline from a station in Crane County to a meter station in
Odessa, Texas. Finally, three as yet to be built pipelines will connect the El Paso
terminal to interstate common carrier pipelines west of El Paso. The pipeline’s
initial capacity of 72,000 barrels per day (bpd) will be supplied by a new pump
station at Galena Park and five newly constructed booster pump stations at the
following locations: Satsuma (Harris County), Cedar Valley (Hays County),
Kimble County (Kimble County), Crane (Crane County), and El Paso (El Paso
County).

Two new pipeline construction projects remain to be completed. An 8-inch
diameter, 2500-foot lateral that originates at the terminus of the existing Odessa
lateral will connect to a terminal facility in Odessa, Texas, owned by Equilon.
Three 8.3-mile lateral pipelines, which originate at the El Paso Terminal, will
connect with Kinder Morgan (formerly the Santa Fe Pacific pipeline) and Chevron
pipelines in the El Paso area. The connection to Kinder Morgan will consist of
one 8-inch diameter pipeline and one 12-inch diameter pipeline. The Chevron
connection will consist of an 8-inch diameter pipeline. The purpose of the lateral
pipelines is to connect into Kinder Morgan and Chevron pipelines to distribute
product into the Phoenix, Tucson, and Albuquerque (New Mexico) markets.
Chevron operates an 8-inch pipeline that delivers product to the Albuquerque
market; Kinder Morgan operates one 12-inch pipeline and one 8-inch pipeline
serving the Tucson market. Other Kinder Morgan pipelines connect Tucson to
the Phoenix market.

The proposed project includes both new construction and refurbishment of
7
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an existing pipeline that has been converted from its former use of transporting
crude oil from West Texas to the Gulf Coast area, the majority of which is
complete. As described in this chapter, the existing pipeline has been modified
to transport refined petroleum products, with flow going from east to west.
Williams Pipeline Company (later to become part of Williams Energy Services)
will be the contract operator of the Longhorn Pipeline System. Longhorn intends
to transport multiple grades of gasoline and distillates, which will include special
reformulated grades of gasoline needed to control air emissions in certain areas
of the Southwest.

The Longhorn Pipeline System is designed for service in excess of 50
years and is made up of four main pipeline segments, several stations, and one
terminal, as listed below:

« New and refurbished 20-inch diameter pipeline from Galena Park
Station to Satsuma Station

« Refurbished 18-inch diameter pipeline from Satsuma Station to Crane
Station

« New 18-inch diameter pipeline from Crane Station to El Paso Terminal

« New lateral pipeline connections to Odessa and to other pipelines at El
Paso

« New Pump Stations

o El Paso Terminal

« Odessa Meter Station

A detailed description of the Longhorn Pipeline System is included in the
Longhorn Pipeline Project Description section of the accompanying Project
Documentation Appendix at Tab 1. More detailed descriptions of the project
components that are subject to this BA are included in Section 4.0. Future
pipeline upgrades, repairs, and maintenance beyond that identified in this
document will be addressed in Phase Il of the consultation.
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3.0 EXISTING ENVIRONMENT
3.1  GENERAL

The Longhorn Pipeline traverses the State of Texas from east to west
originating in east Houston, Harris County and extending westward to Crane
Station, Crane County (Figure 1). Auxiliary lines extend from Crane Station
northward to Odessa and westward to El Paso in far west Texas. The area
traversed by the pipeline varies physiographically from flat or rolling coastal
prairie in the Houston region to hilly woodlands of the Edwards Plateau in central
Texas to the xeric Permian Basin region of west Texas.

3.2 VEGETATION

From east to west, the Longhorn Pipeline traverses the Gulf Prairies and
Marshes, Post Oak Savannah, Blackland Prairies, Edwards Plateau, and Trans-
Pecos, Mountains and Basins Vegetational Areas (Gould, 1975; Figure 2). The
following provides a summary description of each ecological region.

3.2.1 Gulf Prairies and Marshes Vegetational Area

This ecological region, approximately 9.5 million acres in extent, is divided
into the Coastal Prairie and Gulf Coast Marshlands. The Coastal Prairie is a
nearly level plain less than 150 feet above mean sea level (MSL) and dissected
by streams and rivers flowing into the Gulf of Mexico while the Gulf Coast
Marshlands are limited to narrow belts of low wet marsh immediately adjacent to
the coast and along waterways. Surface soils are acid sands, sandy loams, and
clays with low permeability and droughty in nature. Annual precipitation
averages from 20 inches in the west to 50 inches in the east (Gould, 1975).

The climax vegetation is largely grassland or post oak savannah (Gould,
1975). Ranches and rangelands are interspersed by farms. Most of the marsh
areas are grazed by cattle within large land holdings.

990144BA.v-6
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3.2.2 Post Oak Savannah Vegetational Area

This ecological region, approximately 8.5 million acres in extent, is
bordered by the Pineywoods region to the east and the Blackland Prairie region
to the west. The topography is gently rolling to hilly, and elevations range from
300 to 800 feet above mean sea level (MSL). Generally, surface soils of higher
elevations are light-colored, acidic sandy loams or sands while those of lower
elevations are darker, acidic sandy loams or clays. Annual precipitation
averages from 35 to 45 inches, and May or June is generally the high rainfall
month (Gould, 1975).

The Post Oak Savannah was historically dominated by prairie climax
grasses and scattered trees. The most prevalent trees were oaks and cedar elm.
The deterioration of the climax plant communities in the region is evidenced by
an increase of certain grass species, forb species, and woody species (Gould,
1975). Moderate to dense post oak dominated woodlands have developed in
many areas as a result of man’s suppression of fire. The bottomland woodland
remains the most diverse vegetation type of this ecological area.

3.2.3 Blackland Prairies Vegetational Area

This ecological region, approximately 11.5 million acres in extent, includes
the San Antonio and Fayette Prairies. Land surface ranges in elevation from 300
to 800 feet, gently rolling to nearly level, and well dissected and rapidly drained.

Surface soils are fairly uniform, dark-colored calcareous clays
interspersed with gray acid sandy loams. Annual precipitation averages from 30
inches in the west to 40 inches in the east (Gould, 1975).

The climax native vegetation is true prairie (Gould, 1975). The majority of
this ecological area has been brought under cultivation. Farms are interspersed
among ranches and rangelands.

12
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3.2.4 Edwards Plateau Vegetational Area

This ecological region encompasses approximately 24 million acres in
west-central Texas. Land surface ranges in elevation from 100 to 3000 feet
above MSL, rough and well drained, and dissected by several river systems.

Surface soils are usually shallow and underlain by material ranging from
limestone or caliche to granite. Annual precipitation averages from 15 inches in
the west to over 33 inches in the east, and droughts are not uncommon (Gould,
1975).

The Edwards Plateau Vegetational Area is predominantly rangeland
(Gould, 1975). Bottomland areas of this ecological area having deeper soils
have been brought under cultivation. Small farms are interspersed among
ranches and rangelands.

3.2.5 Trans-Pecos, Mountains and Basins Vegetational Area

This ecological region encompasses approximately 19 million acres of
mountains and arid valleys in extreme west Texas. Land surface ranges in
elevation from 2500 to over 8500 feet, rough and well drained, and dissected by
several river systems.

Surface soils have developed from out-wash materials from mountains,
varied in texture, calcareous, and some areas are alkaline due to poor drainage.
Surface conditions include stony hills, clay flats, sands, salty-saline soils, gypsum
flats, deep upland, rough stony mountains, gravelly outwash, and badlands
(Gould, 1975). The average annual precipitation for the area is less than 12
inches while higher elevations can range from 16 to 20 inches (Gould, 1975).

Cultivated areas are confined largely to irrigable valleys. The majority of
land is in large holdings as native range. Ranch operations include cattle, sheep,
and goats.

3.3 WILDLIFE

13
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From east to west, the Longhorn Pipeline traverses the Austroriparian,
Texan, Balconian, Kansan, and Chihuahuan Biotic Provinces described by Blair
(1950; Figure 3). The following provides a summary description of each biotic
province.

3.3.1 Austroriparian Biotic Province

This province includes the Gulf coast plain from the Atlantic to eastern
Texas. The western boundary of this province in Texas is along a line running
approximately north from western Harris County to western Red River County.
The pine and hardwood forest of the Austroriparian is limited to the west by
available moisture.

The vertebrate fauna of the Austroriparian Province in Texas is typical of
the species in the province to the east. At least 47 species of mammals occur in
this province in Texas. Some 29 species of snakes, 10 lizards, 2 land turtles, 17
anurans, and 18 urodels are known to occur in the Texas part of this province
(Blair, 1950).

3.3.2 Texan Biotic Province

This province is a transitional area and is recognized as a broad ecotone
between the forests of the Austroriparian and Carolinian provinces of eastern
Texas and Oklahoma, and the grasslands of the western parts of these states.

The integration of woodlands and grasslands within the region results in a
mixture of wildlife species typical of the 2 general habitats. The vertebrate fauna
of the Texan Biotic Province consists of at least 49 species of mammals,
16 lizards, 2 land turtles, 39 snakes, 18 anurans (frogs and toads), and
5 urodeles (salamanders, newts, etc.) (Blair, 1950). No endemic vertebrates are
known from the Texan Province.

14
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3.3.3 Balconian Biotic Province

This province is synonymous with the Edwards Plateau and is a
physiographically discrete unit. The name Balconian is derived from the
Balcones Fault Zone which forms the southern and eastern boundaries of this
province.

The vertebrate fauna of the Balconian Biotic Province is a mixture of
species characteristic of surrounding major provinces, even though its
characteristic vegetation is distinctly different. The vertebrate fauna consists of
57 species of mammals, 16 lizards, 1 land turtle, 36 snakes, 15 anurans (frogs
and toads), and 7 urodeles (salamanders, newts, etc.) (Blair, 1950). There are
several endemic vertebrates known from the Balconian Biotic Province.

3.3.4 Kansan Biotic Province

This province is divided into 3 distinct biotic districts: the Mixed-grass
District, Mesquite Plains District, and Short-grass Plains District. All of these
biotic districts have areas of dune sand. Moisture is deficient throughout the
Kansan Biotic Province, and there is a decrease in available moisture from east
to west. The Short-grass Plains District occurs in the area of Crane, Texas.

The vertebrate fauna of the Kansan Biotic Province is a mixture of species
from each of its biotic provinces. The vertebrate fauna consists of 59 species of
mammals, 14 lizards, 1 land turtle, 31 snakes, 9 anurans (frogs and toads), and
14 urodeles (salamanders, newts, etc.) (Blair, 1950). There are 6 endemic
vertebrates known from the Balconian Biotic Province.

3.3.5 Chihuahuan Biotic Province

Within Texas, the Chihuahuan Biotic Province includes all of the Trans-
Pecos Texas except the Guadalupe Mountains in Culberson County. The
physiography of the province includes desert basins, mountains, and major
waterways and drainages. Even though the climate of most of the province in
Texas is arid and seriously deficient of moisture for plant growth, vegetational
communities are very diverse.

16
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The vertebrate fauna of the Chihuahuan Biotic Province is extremely
diverse and many of the same species can be found in both desert basin and
mountain areas. The vertebrate fauna consists of 83 species of mammals,
22 lizards, 1 land turtle, 38 snakes, 13 anurans (frogs and toads), and 1 urodele
(salamanders, newts, etc.) (Blair, 1950). There are 6 endemic vertebrates known
from the Balconian Biotic Province.

3.4 THREATENED AND ENDANGERED SPECIES

Horizon Environmental Services, Inc. (Horizon) has performed
investigations along the existing Longhorn Pipeline right-of-way (ROW) and
vicinity from Houston to Crane for the possible occurrence of all federally-listed,
threatened, or endangered species which are known to exist in all counties of
Texas traversed by the Longhorn Pipeline (Table 1). Following investigation of
the species which potentially occur in these counties, several species were
identified for which there was a possibility of occurrence within the area of
potential effect for pipeline maintenance construction, routine ROW maintenance,
hydrostatic pressure testing, and the remaining integrity related activities. The
area of potential direct effects for the Phase | activities includes the immediate,
existing 50-foot wide ROW, and those additional construction specific adjacent
areas up to 100 feet either side of the ROW, and other areas that could
reasonably and foreseeably be affected by the subject pipeline maintenance,
construction, and testing activities (ie., hydrotest releases). No areas of indirect
effect are anticipated due to avoidance and minimization procedures.

A biological investigation was conducted along the pipeline ROW and
immediately adjacent lands to determine if these species and/or suitable habitat
were present within the area of concern.  Horizon conducted habitat
assessments and survey efforts throughout April, May, and June 1999 from
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Crane Station, Crane County, Texas to Highway 6 in Houston, Harris County,
Texas. The portion of the pipeline extending from Crane to El Paso is not subject
to this BA since none of the subject activities will apply to that pipeline segment
area. Species which potentially occur in or near waterways downstream of the
pipeline were assessed based on literature and agency file information. In 1998,
the Service concurred with Longhorn’s conclusion that the project was not likely
to adversely affect species and habitat along the pipeline segment between
Crane and El Paso (a copy of the Service’s concurrence is included in the
accompanying Project Documentation Appendix at Tab 13).

As indicated in Table 1, many species have been excluded from further
consideration due to Horizon=s determination that the activities are not likely to
adversely affect these species. Horizon’'s determination was based on
information regarding distribution of the various species obtained from various
published, agency file, or personal communication sources such as the Texas
Parks and Wildlife Department, the US Fish and Wildlife Service, recognized
experts for certain species, published species documentation, and published
reference books. Those species indicated by an 2O@ in Table 1 have been
determined not likely to occur within the area of potential effect. Those additional
species indicated by an aM@ are migrants that would not likely be affected.
Species indicated by an aX@ are those determined by Horizon=s studies to occur
or possibly occur in the area of potential effect for present purposes. Those
species are addressed in more detail below and on attached maps.

Texas Prairie Dawn-flower (Hymenoxys texana)

Small, delicate annual to 6 inches tall with single or branching stems.
Small yellow flowers blooming in late March to early April. Occurs in sparsely
vegetated areas of fine-sandy compacted soil. Specifically, the species occurs in
the northern part of the Gulf Coastal Prairie, where it is found in poorly drained
depressions or saline swales around the periphery of low, natural mounds (mima
mounds) in open grasslands. These mostly barren areas are sparsely vegetated,
and the soil is often covered with a blue-green alga (Nostoc sp.). It can also
occur on disturbed soils such as rice fields, vacant lots, and pastures if the soil
structure remains relatively intact.
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An assessment of potentially suitable habitat for the prairie dawn was
conducted by Horizon in early June 1999 along the Longhorn pipeline ROW in
western Harris and eastern Waller counties from the Satsuma Station on the
west edge of Houston to near Monaville in Waller County. Three areas along the
ROW, one in Waller County and two in Harris County, exhibited native range
conditions with suitable soils that could be considered potentially suitable habitat
areas for the prairie dawn (Figures 4 to 12). All other areas along the pipeline
within the area investigated had been converted to row crop (corn), monoculture,
hay or grazing pasture, or disturbed for land development. A survey for the
prairie dawn has not been conducted within the potentially suitable habitat areas
to confirm its presence or absence. Longhorn will conduct a survey of the ROW
within the potential habitat areas in March of 2000 to determine if the prairie
dawn is present, and if so, its distribution and abundance.

Navasota Ladies-tresses (Spiranthes parksii)

The Navasota Ladies-Tresses (NLT) occurs primarily in moist, sandy soils
in small openings amongst Post Oak Savannah vegetation associated with the
Navasota, Brazos, and Trinity River drainages. The plant has previously been
found in Brazos, Burleson, Freestone, Grimes, Fayette, Leon, Madison, Jasper,
Robertson, and Washington counties. NLT are typically found on erosional
remnants between rills in slightly to moderately eroded areas along minor
intermittent tributaries of the Navasota, Brazos, and Trinity Rivers. NLT grows on
sandy loam soils and is often associated with post oak, blackjack oak, yaupon,
slender bigelowia (Bigelowia nuttalli), and Spiranthes cernua. The species has
also been recorded in open savannahs and shrublands that have experienced
little or no grazing pressure, and in hillside seepages.
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In Fayette County, the species is known from one small population
approximately 6 miles south of the pipeline and 2 miles north of the town of
Fayette. Based on analysis of soil distribution, vegetative cover, physiographic
setting, and field assessment by Horizon in November of 1999, two small areas
of potential habitat for NLT are present along the pipeline corridor (Figures 4 to
12). No surveys for the species have been conducted along the pipeline.
Longhorn will conduct a Fall survey (15 October to 15 November, 2000) for this
species within the ROW if suitable climatic conditions occur to determine the
presence or absence of this species, and if present, its distribution and
abundance.

Tobusch Fishhook Cactus (Ancistrocactus tobuschii)

Rounded, biscuit-shaped cacti usually 2 to 3 inches tall and up to 3.5
inches in diameter. There are 3 to 5 central spines with the upper 2 to 3 erect
and straight and the lower central spines hooked at the tip and spreading.
Occurs on limestone gravels of stream terraces, limestone ledges, ridges, and
openings on the rocky hills of live oak - juniper woodlands. The Tobusch
fishhook cactus has been documented in Kimble County. An assessment of
potentially suitable habitat and pedestrian survey for the cacti was conducted by
Horizon in April 1999 along portions of the Longhorn pipeline ROW in Kimble
County, and no specimens were observed within the ROW. However, one
Tobusch fishhook cactus was observed approximately 50 feet north of the
cleared ROW (Figures 4 to 12). Longhorn will conduct a blooming period survey
(March to April 2000) within the ROW throughout Kimble County to determine the
species’ distribution and abundance.

Houston Toad (Bufo houstonensis)

The Houston toad is 2.0 to 3.5 inches long with general coloration varying
from light brown to gray or purplish gray, sometimes with green patches. The
pale ventral (underneath) surfaces often have small dark spots. The toad is a
terrestrial amphibian associated with deep sandy soils within the Post Oak
Savannah vegetational area of east central Texas. The vegetation type of
currently known Houston toad sites can typically be described as pine or oak
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woodland or savannah, with native bunchgrasses and forbs (flowering plants)
present in open areas.

For breeding, including egg and tadpole development, Houston toads also
require still or slow-flowing bodies of water that persist for at least 30 days. The
source of ephemeral or permanent water should be located within one-half to
three-quarters miles of the toad=s hibernation/foraging habitat (deep sands
supporting woodland or savannah).

Critical habitat was designated for the Houston toad 31 January 1978, of
which a portion of Longhorn pipeline traverses through in Bastrop County
(Figures 4 to 12).

The Longhorn Pipeline ROW within the Houston toad Critical Habitat area
is immediately adjacent to the Phillips EZ Pipeline ROW which Horizon studied in
1991 for endangered species. As part of Horizon’s studies, a Houston toad
survey was conducted along the EZ Pipeline corridor in 1991 by Dr. James R.
Dixon of Texas A&M University with negative results, although minor potential
habitat areas were noted (Horizon, 1991). Horizon conducted a reevaluation of
suitable habitat along the Longhorn Pipeline ROW within Bastrop County. The
field reconnaissance was conducted on 2 June 1999 from the Colorado River,
southeast of Bastrop, to FM 2104. W.ithin the designated Critical Habitat,
portions of the area along the pipeline had been cleared and planted in improved
grasses. These areas were determined to be unsuitable for Houston toad
occupation.

Based on field observations, and confirmation by the Service, it was
determined that two areas of potentially suitable habitat existed along and
adjacent to the pipeline ROW. One area included Buescher State Park from
approximately 1/2 of a mile to the east of the eastern boundary of the park
westward to near Highway 71. The majority of this area contained a moderately
thick understory with all drainages flowing south toward the Colorado River.

The second area began approximately 500 feet to the west of FM 2104
and extended westward approximately 3/4 of a mile. This area contained two
stock tanks with the majority of the surrounding area exhibiting a moderately
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thick understory and pine re-growth. The drainages in this area also flowed to the
south toward the Colorado River.

One or more additional spring surveys (as acceptable to the Service) for
the toad will be conducted along and downstream of the pipeline to determine the
presence or absence of toads and their overall distribution and abundance.

Golden-cheeked Warbler (Dendroica chrysoparia)

The golden-cheeked warbler (GCW) is a small, migratory songbird, 4.5 to
5 inches long, with a wingspan of about 8 inches. The male has a black back,
throat, and cap, and yellow cheeks with a black stripe through the eye. Females
are similar, but less colorful. The lower breast and belly of both sexes are white
with black streaks on the flanks. Typical nesting habitat is found in tall, dense,
mature stands of Ashe juniper (cedar) mixed with trees such as Texas (Spanish)
oak, Lacey oak, shin (scalybark) oak, live oak, post oak, Texas ash, cedar elm,
hackberry, bigtooth maple, sycamore, Arizona walnut, escarpment cherry, and
pecan. This type of woodland generally grows in relatively moist areas such as
steep-sided canyons and slopes. A mix of juniper and deciduous trees on the
slopes, along drainage bottoms, and in creeks and draws provide an ideal mix of
vegetation for birds. Warblers are also occasionally found in drier, upland
juniper-oak (i.e. live oak, post oak, blackjack oak) woodlands over flat
topography.

An assessment of potentially suitable habitat and surveys for the GCW
was conducted by Horizon in April and May 1999 along the Longhorn pipeline
ROW from Austin, Texas, to the Mason/Kimble County line. Although no
potentially suitable habitat areas were observed within the Longhorn ROW,
several areas were located adjacent to the previously cleared permanent ROW.
All areas were surveyed by Horizon a minimum of 5 times during April and May
on days with favorable weather conditions for bird activity, per US Fish and
Wildlife Service guidelines (FWS, 1994). Surveys were conducted on 8, 9, 12,
27, 28 April, and 3, 11, 19 May. An equivalent of 4 person-hours per 100 acres
were spent at each site, based on habitat size. No GCWs were found to be
utilizing any of the potentially suitable habitat areas on or immediately adjacent to
the ROW. One to two additional spring breeding season surveys (as acceptable
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to the Service) will be conduced for the GCW along and adjacent to the ROW
within the potential habitat areas to determine habitat utilization and overall
distribution and abundance.

Black-capped Vireo (Vireo atricapillus)

The black-capped vireo (BCV) is a 4.5 inch long, insect-eating songbird.
Mature males are olive green above and white below with faint greenish-yellow
flanks. The crown and upper half of the head is black with a partial white eye-
ring. The iris is brownish-red and the bill black. The plumage of the female is
duller than the male. Females have a dark slate gray head. In Texas, vireo
habitat is found on rocky limestone soils of the Edwards Plateau, Cross Timbers
and Prairies, eastern Trans-Pecos, and, to a limited extent, on igneous soils in
the Chisos Mountains. BCVs require shrub vegetation reaching to ground level
for nesting cover. They typically nest in shrublands.

An assessment of potentially suitable habitat and surveys for the BCV was
conducted by Horizon in April and May 1999 along the Longhorn pipeline ROW
from Austin, Texas to Crane County. Potentially suitable habitat areas were
observed within the Longhorn ROW as well as several areas located immediately
adjacent to the previously cleared permanent ROW. All areas were surveyed by
Horizon a minimum of 5 times during April and May on days with favorable
weather conditions for bird activity, per US Fish and Wildlife Service guidelines
(FWS, 1994). Surveys were conducted on 8, 9, 12, 27, 28 April, and 3, 11, 19
May. An equivalent of 4 person-hours per 100 acres were spent at each site,
based on size. No BCVs were found to be utilizing any of the potentially suitable
habitat areas on or immediately adjacent to the ROW. One to two additional
spring breeding season surveys (as acceptable to the Service) will be conduced
for the BCV along and adjacent to the ROW within the potential habitat areas to
determine habitat utilization and overall distribution and abundance.

Bald Eagle (Haliaeetus leucocephalus)

The bald eagle is a migrant and winter resident in Texas. The bald eagle
was recently down-listed from endangered to threatened due to successful
conservation efforts and is now proposed for de-listing. Migrating and wintering
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bald eagles typically arrive in Texas in November and depart sometime in
February. They are found primarily in association with reservoirs, rivers or other
large bodies of water where they feed on fish, carrion, and waterfowl. Nesting
bald eagles in Texas are found in the eastern portion of the state and along the
coastal plain as far south as Calhoun and Refugio counties. No bald eagle nests
have been identified near the pipeline ROW, however, bald eagles may occur
along major waterways (Brazos and Colorado rivers, or major tributaries with
impoundments) downstream of the pipeline corridor.

The Federal Register, Volume 64 No. 128 (Tuesday, July 6, 1999; Page
36454) puts forth a proposed rule to remove the bald eagle from the List of
Threatened and Endangered Wildlife In the Lower 48 States of the United States
and de-listing is expected in the near future. The action is proposed because
available data indicates that the species has recovered.

Interior Least Tern (Sterna antillarum athalassos)

Premier nesting sites for the interior least tern are salt flats, broad
sandbars, and barren shores along wide, shallow rivers. Important breeding
habitat characteristics include: (1) presence of bare or nearly bare ground and
alluvial islands or sandbars for nesting; (2) availability of food (primarily small
fish); and (83) favorable water levels during the nesting season (so nests remain
above water). They usually nest on sites devoid of vegetation, but have been
found in areas with an average of 11 to 30% vegetative cover, composed of
grasses, shrubs, and trees and ranging from 1 to 3 feet in height. Vegetation, if
present, is usually located well away from the colony, with the exception of
bugseed, eastern cottonwood, and sandbar willow. As natural nesting sites have
become sparse, birds have used sand and gravel pits, ash disposal areas of
power plants, reservoir shorelines, gravel levee roads, and other manmade sites.
The typical nesting period for the least tern in Texas is mid-April to mid-August.

While the interior least tern has not been documented along the pipeline
corridor, potential habitat for the tern is present downstream of the pipeline along
several major waterways including the Brazos, Colorado, Llano, and James
Rivers, and Squaw, Beaver, and Sandy Creeks. The seasonal occurrence
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(spring and summer) and potential nesting of least terns is possible in these
areas.

Conclusions

In conclusion, of the 29 federally listed species of potential occurrence in
counties traversed by the Longhorn Pipeline between Houston and Crane, only 8
of those species are documented or estimated to occur within the area of
potential effect for the pipeline safety projects due to the presence of potentially
suitable habitat. None of the species have been documented to occur within the
existing ROW of the pipeline, but several have been documented within
proximity, either by suitable habitat, or by sightings of individuals. Additional
surveys for the Texas prairie dawn-flower, Navasota ladies-tresses, Tobusch
fishhook cactus, Houston toad golden-cheeked warbler, and black-capped vireo
will be conducted to further document their presence or absence and population
densities in the vicinity of the pipeline. These surveys must be conducted during
certain narrow seasons, and therefore, can only be conducted once per year.
The survey season for the prairie dawn, fishhook cactus, and Houston toad is
February to April. The season for the GCW and BCV are late March to late May.
The season for the ladies-tresses is October to November.
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4.0 PROJECT DESCRIPTION

Longhorn will implement various pipeline safety and integrity
enhancements for the pipeline that include various methods of pipeline testing,
anomaly investigations, ROW maintenance, section replacements, cathodic
protection enhancements, and pipeline lowerings. Table 2 contains a summary of
the proposed projects relating to clearing, maintenance construction, hydrostatic
testing, and other integrity-related projects that are addressed in this BA (ref.
Project Documentation Appendix at Tab 2).

Following is a general description of these safety enhancement projects
and the methods by which they will be implemented for the Longhorn Pipeline
System. Additional detail may be found in Construction Specification CS4
contained in the accompanying Project Documentation Appendix at Tab 4.

41 RIGHT-OF-WAY CLEARING AND MARKING

Longhorn has committed to bring the surface of the ground within the
ROW into “excellent condition” in order to facilitate surveillance prior to startup of
the pipeline (ref. Project Documentation Appendix at Tab 2). Excellent condition
is that condition which provides a clear line of sight for aerial and ground
surveillance patrols in order to effectively monitor and inspect the ground surface
along the ROW. A clean and clearly marked ROW provides a distinctive line of
demarcation, indicating a change in land use, where surrounding terrain is
natural or heavily developed.

ROW maintenance will include mowing, brush-hogging, back-dragging, or
hand trimming of tall grass or woody re-growth, trimming of tree canopies
overhanging the ROW, setting signs, marking points of intersection (horizontal
bends) in the pipeline with PVC posts, and painting cross-fence posts.

ROW mowing is performed by a twin-blade mower or a brush-hog drawn
by a tractor, to a height between two and four inches. Back-dragging is a method
of clearing in rocky terrain; back-dragging involves pulling a dozer blade
backwards across the ground surface which has the effect of bending vegetation
over at the ground surface. Back-dragging typically does not result in the
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uprooting of vegetation. Rather, the vegetation is bent or broken just above the
ground surface. Back-dragging is used only in areas where rocks on the surface
pose a risk of damage to a mower or brush-hog. Weedy vegetation around
surface facilities such as valve settings is at times treated with herbicides such as
Roundup and Rodeo.

Hand trimming involves line trimmers, chain saws, and similar hand-held
equipment. Tree canopies are trimmed by workers, using chain saws, that are
raised within reach of the canopies by a man-lift.

Steel sign posts are typically set by driving the posts directly into the
ground. PVC posts are set into shallow holes dug by post-hole digger. In limited
circumstances such as when vandals repeatedly remove pipeline markers, sign-
posts are dug by post-hole digger to allow the posts to be set into concrete.

Clearing within areas identified as endangered species habitat will not
result in any ground disturbance because only mechanical or hand cutting will be
employed. The term ground disturbance is intended to mean soil disturbance
that would result from grubbing brush and tree stumps; rather, they will be cut at
ground level. In limited circumstances, stumps directly over the pipeline, which
could have adverse effects on the pipe, will be hand-treated with minimal
amounts of non-aromatic and non-persistent herbicide to retard re-growth.
Herbicides will be applied in accordance with EPA-approved label directions.

These activities are routine and are conducted periodically by pipeline
operators in the United States.

All areas of the ROW are subject to periodic clearing form time to time.
ROW clearing occurs at intervals that depend upon the rate of vegetation growth,
typically averaging once per year in arid and semi-arid territory (generally, from
Austin to Crane) and typically averaging twice per year in territory with greater
rainfall (generally, Houston to Austin). Further, metropolitan areas may be
mowed as frequently as monthly to meet municipal ordinance requirements and
in response to landowner requests. ROW clearing will be conducted on a
schedule that avoids impacts to species; for example, Houston toad habitat will
be avoided during the warmer seasons (February through November) when
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toads are typically active and potentially upon the surface of the ROW, and plant
habitat areas are avoided during the respective blooming seasons.

4.2  PIPELINE MAINTENANCE - CONSTRUCTION PLANNING

Prior to project engineering and scheduling, each site is surveyed by
qualified personnel to determine whether or not the activity (a) may affect
threatened or endangered species and habitat, (b) may cause disturbance of
cultural resources, (c) may be subject to Clean Water Act Section 404 (U.S.
Army Corps of Engineers jurisdiction over dredge and fill materials in waters of
the United States), or (d) may be subject to other federal, state or local laws,
regulations or ordinances. Appropriate authorizations are obtained (such as this
consultation), and necessary requirements are identified and incorporated into
project planning and engineering documentation.

Project engineers and technicians perform site inspections to identify site-
specific conditions and features that require consideration in project planning,
such as site ingress/egress routes, workspace requirements, spoil management,
equipment storage, servicing and parking needs, and the like (ref. Tab 5,
Environmental Protection Plan, and Tab 6, Storm Water Pollution Prevention
Plan in the accompanying Project Documentation Appendix). Such
considerations are incorporated into project planning and engineering activities.
Unless required by the particular project or by site conditions, workspace is
limited to the established ROW. Where workspace is required beyond the limits
of the established ROW, those areas have been incorporated into project
documentation.
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Workspace beyond the limits of the established ROW may be required for
a number of reasons. First, avoidance of habitat or the natural terrain along one
side of the ROW may necessitate expansion of workspace along the opposite
side of the ROW. Second, a sloping surface gradient at a project site may require
that spoil removed from the pipeline trench be stockpiled with a wider base,
extending off of the ROW, than would be required at a project site with a level
surface. Further, a project to lower or replace pipe at a creek crossing may
require water diversion measures that necessitate a workspace wider than the
established ROW. In addition, though project equipment is typically aligned
along the existing pipeline ROW, project site conditions such as size, shape
and/or slope may require that equipment be centralized in an equipment
marshalling area (typically 25 ft. wide by 100 ft. long). for temporary storage,
security and/or service.

Biological surveys encompass both areas of potential surface disturbance
and areas within the zone of potential indirect construction impacts, such as
noise. In addition, applicable project best management practices (BMPs) are
identified at this stage of project planning and incorporated into planning
documentation.

A Project Construction Plan is prepared for each individual project location
to document project planning. The Project Construction Plan contains the
following sections of detailed information:

Description of Work for the Project
Responsibilities and Authorities

Safety Requirements

Job Contacts and Notification Requirements Matrix
Pre-Job Training Requirements

Environmental Protection

Project Schedule

Forms / Documents Required

Chronological Sequence of Events

Appendices as follows:

I Appendix 1 — Location Map

i. Appendix 2 — Drawings, Calculations, and

o » O T H®M OO0 o

43
990144BA.v-6
- 2/14/2000



iii. Specifications

iv. Appendix 3 — Environmental Protection Plan
V. Appendix 4 — Storm Water Pollution

Vi. Prevention Plan

vii.  Appendix 5 — Safety Procedures Document
vii.  Appendix 6 — Sample Forms

An example Project Construction Plan (Site LPP-2627, pipeline
lowering/replacement in Hays County, Texas) is included in the accompanying
Project Documentation Appendix, at Tab 3, for reference. A Project Construction
Plan relating to each project identified in Table 2 is presently under development;
Longhorn will provide to the Service a copy of each Project Construction Plan as
it is completed.

Project BMPs are defined as procedures and specifications by which
environmental controls will be implemented and include such items as
sedimentation and erosion controls, reclamation procedures, minimization and
avoidance procedures, inspection and reporting procedures, spill containment
and cleanup procedures, procedures for addressing unforeseen circumstances,
procedures for addressing foreseen, but unpredictable circumstances, and
others. Project BMPs are identified and adapted from technical guidance
manuals generally accepted as providing the appropriate environmental
protection measures, such as the Texas Natural Resource Conservation
Commission (TNRCC) technical guidance manual, Federal Energy Regulatory
Commission (FERC) Environmental Guidance Manuals, and the City of Austin
Environmental Criteria Manual. BMPs are incorporated within the Longhorn
Storm Water Pollution Prevention Plan (SWPPP); an example of an SWPPP is
included the accompanying Project Documentation Appendix at Tab 6.
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4.3 PROJECT ENVIRONMENTAL INSPECTORS

Longhorn and Williams shall employ the services of environmental
inspectors (such as Horizon and 3D/International) at every project site with
associated species-related constraints. These environmental inspectors are
qualified under FERC guidelines. The environmental inspector will remain at
each project site during the period of activity to ensure compliance with all project
constraints and project BMPs. The inspector is authorized to dictate any
additional project BMPs that may become necessary during the activity and to
modify work activities and progress to the extent necessary to ensure compliance
with project environmental constraints. However, in the event of a conflict
between project constraints and sound engineering practices, the inspector shall
consult with project engineers and the Service, as appropriate, to achieve project
goals while minimizing any impacts to the environment. The environmental
inspector retains oversight of site closure and performs, or supervises the
performance of, post-activity inspections of project BMPs until site stabilization is
achieved. The environmental inspector will produce appropriate documentation
for each construction location to include BMP compliance logs, photographs, as-
built dimensions of disturbance, and any encounters with listed species during
the construction process. The reports will be provided to the Service after
completion.

4.4  SITE PREPARATION

Prior to site entry, at locations where avoidance and/or minimization of
species effects has been recommended, a qualified biologist will clearly identify
areas for avoidance and will stake and/or flag such areas. The project
environmental inspector also surveys the site to ensure that all such avoidance
areas are clearly identified in accordance with conditions approved in the
consultation process and confirms other site-specific areas in which disturbances
may occur such as routes of ingress/egress, spoil management areas,
equipment marshalling areas, workspace areas, and the like. Project BMPs are
reviewed prior to site entry, and the locations of any necessary physical control
measures to be employed are identified.

A survey crew will precede the project equipment and mark the project
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boundaries. In addition, the pipeline centerline is marked at 100 foot to 200 foot
intervals.

45 SITE ENTRY

Upon site entry, the necessary project equipment is transported to the site
via the designated route for ingress/egress. Site access is achieved via
improved roadways and the established ROW, using the shortest available route
between improved roadways and the project site. Routes of ingress/egress take
into account any potential for effects to threatened and endangered species and
habitat that may exist along the ROW between the improved roadway and the
project site, as well as accounting for other potential impacts to the environment.
At times, equipment will remain on-site only during the time that it is in active use
to allow it to be shared between project sites in close proximity.

Prior to any excavation, site vegetation is removed, and project BMPs are
installed.  Site vegetation is cleared to the extent necessary for project
completion, so long as the vegetation is not located in areas identified for
avoidance. Clearing is accomplished by the methods described in Section 4.1,
Right-of-Way Clearing, though vegetation within the workspace may require
removal. Project BMPs are installed in accordance with project planning
documentation and in accordance with the site-specific SWPPP.

The following task descriptions identify process steps that occur once all
authorizations are obtained and regulatory requirements are identified and
incorporated into project planning and engineering documentation. Detailed
procedures for each of the activities summarized below are available in Pipeline
Construction Specification CS4, which is included in the accompanying Project
Documentation Appendix at Tab 4. In the event of a conflict between
Construction Specification CS4 and the site-specific components of the Project
Construction Plan, the Project Construction Plan controls.

4.6 PIPELINE LOWERING AND/OR REPLACEMENT — OPEN TERRAIN

Once the project site has been prepared and equipment brought onto the
location, the following major activities take place:
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Isolate pipeline segment to be replaced by cutting and plugging at
boundaries. Williams operating personnel will establish that the line
is unpressurized and properly isolated such that the contractor may
cut the pipeline at the project limit boundaries. Mechanical plug
devices will be utilized to prevent residual product leakage from the
pipeline segments or entry of foreign materials into the pipeline.

These devices shall be secured to prevent their loss or tampering.

Remove large rocks, if any, from ROW work area to appropriate
disposal/storage area. Trackhoes with buckets are used, unless
larger rocks require grapple capable (clam) buckets.

Remove and set aside topsoil spoil (double ditch practices).
Double-ditching will be required in areas where native plant
communities need to be re-established, or there are topsoil
improvements, such as sodded lawn areas and cultivated fields.
Double-ditching allows topsoil management by making two passes
to remove and segregate spoil; one to remove and set aside topsoil
and one to remove and set aside subsoils.

Remove overburden and expose pipe. Utilizing track hoes, remove
and set aside overburden from the pipeline and load and remove
excess amounts from the work site for disposal. Unsuitable
overburden (i.e., large rocks) will be disposed of in approved sites.

Cut pipe into subsections at road and water crossings. Expose and
cut the pipeline at road crossing boundaries to isolate the removal
section into subsections. Utilize drain pans to recover any
remaining liquids as the cut is made. Install mechanical plugs in all
exposed pipe ends.

Raise and crib pipe on side of trench. Properly manage any coating
which comes loose from the pipe.
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Prepare and wrap pipe for disposal. Double wrap the pipe sections
with 6-mil thickness plastic wrap, taping and sealing each wrapping
separately. Ensure that the ends are sealed to prevent any release
of coating.

Remove pipe from ROW. Load and remove the wrapped pipe
sections by truck. Care will be taken to preserve the plastic
wrapping on the pipe. Secure the pipe to the trailer and haul to the
disposal site for final disposition.

Cleanup and grade ROW for survey and trenching operations

Capture, contain, and remove any remaining coating
materials/scraps using project-prescribed methods for asbestos
containing materials. Prepare the grade on either side of the ditch
to accommodate the trenching machinery, removing any large
rocks. Survey crew should mark and stake the centerline offsets as
required by the trenching crew.

Deepen trench to new depth. Depending upon the length of the
desired lowering and/or replacement, and depending upon whether
the trench is in soil or rock, a track-hoe or wheel trencher (“rock
saw”) deepens the trench to the new depth. A wheel trencher is
typically used for longer trenches and trenches in consolidated
rock. Dust generation is monitored during trenching, and a water
fog of the trenching mechanism may be employed to minimize
airborne dust in non-rural areas.

String new pipe along trench. As the ditch is prepared, the pipe
may be strung along the workpad in anticipation of measuring and
marking for bending, welding, and lowering operations. The survey
crew will note the pipe heat and identification numbers sequence
for the individual pieces as they are placed. The survey crew will
survey the new ditch profile and mark the pipe for calculated field
bends.
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o Make field bends. The field bending crew will proceed ahead of the
welding crew to make any required field bends. The contractor
may also elect to set up field bending in one of the equipment
marshalling areas and perform bending there rather than on the
ROW.

. Weld and Radiograph new pipeline. The welding crew will proceed
to weld the pipeline. Inspectors and survey will note the weld
numbers and identification of the welders for this activity. The
radiography crew will follow the welding crew. Inspection will be
per standard specification APl 1104 and include 100% radiography
of all girth welds.

J Apply weld joint coating and inspect pipeline coating for “holidays”;
a holiday is a point where the coating fails to electrically insulate the
pipe. Weld joint coating will be applied as specified in the Project
Construction Plan. This will be by field-applied FBE (fusion bond
epoxy). Following weld joint coating, the entire coating system will
be inspected for holidays and repaired as required.

J Pad and lower pipe. Pad the ditch and lower the pipeline as
specified in Construction Specification CS4. Install ditch plugs as
required to stabilize pipeline during hydrotest and backfilling. The
pipeline coating will receive a final “jeeping” as the pipe is lowered
to ensure its integrity. Jeeping is the process of electrically
inspecting the pipeline coating to ensure that no “holidays” exist in
the coating, so named due to the “jeeping” sound the inspection
device emits when a holiday is identified.

o Complete as-built survey. Complete as-built survey activities,
noting weld locations, pipe identification codes, and location and
stationing of bends, fittings and other such features for inclusion in
alignment sheet drawings.

o Backfill and compact trench. Backfil and compact the ditch

according to Construction Specification CS4, maintaining sufficient
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cover to allow for settling. Install ditch breakers and silt fencing as
appropriate for surface erosion control until the site is stabilized.

Perform hydrostatic pressure test on new pipeline segment. Obtain
fresh water for pressure test and begin line fill behind a pig. The
test pressure and test duration will be established and specified in
the Project Construction Plan or in separate hydrostatic testing
plans.

Drain and dispose of hydrostatic test water. Upon completion of
the hydrostatic test, the test water is either pushed with nitrogen to
a subsequent test site or removed into mobile tanks for hauling to a
disposal facility. Test water is controlled to ensure that it is fully
contained in order to prevent discharge to the environment.

Perform Final Tie-Ins. Remove the test headers and make the final
tie-ins of the new pipe segment to the existing pipeline. The tie-in
welds will be 100% radiographed to ensure their integrity. Coat the
tie-in welds with an appropriate joint coating system compatible
with both FBE and coal tar coatings. The coating is inspected, or
“leeped,” and any holidays are repaired. The tie-in locations are
backfilled and compacted.

Clean, Grade, and Seed Right-of-Way. Following installation of
erosion control measures, re-seed the right-of-way with native
grass seed and/or sod as prescribed for the location. Re-install
pipeline markers and any traffic control devices to limit or restrict
ROW access by motor vehicles.

Perform Site Cleanup and Restoration. Clean up equipment
marshalling and material storage sites, ensure that the worksite
access roads are restored to prime condition, and that any road
access ways are cleaned and restored.

4.7  PIPELINE LOWERING AND/OR REPLACEMENT — CREEK CROSSING
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Pipeline lowering and/or replacement at creek crossings follows generally
the same sequence of activities described above for open terrain; however, the
additional activities described below apply to the actual creek crossing area. In
addition, creeks may be crossed by either trenching or boring. Each crossing
method is summarized separately below.

4.8 TRENCHING

A trenched crossing is lowered and replaced in much the same manner as
an open terrain project; however, incremental measures are employed to ensure
both that erosion and sedimentation are minimized and that no potentially
harmful materials are discharged to the waterway. Pipeline Construction
Specification CS4 provides additional details.

o Cut Pipe at Creek Crossings. Expose and cut the pipeline at the
creek crossing boundaries to isolate the removal section into
subsections. Utilize drain pans to recover any remaining liquids as
the cut is made. Install mechanical plugs in all exposed pipe ends.

o Implement Water Quality Protection Measures. Staging areas,
spoil storage areas, and additional workspace areas are located in
upland areas above the creek bed. Hazardous materials such as
chemicals, fuels, lubricating oils and any other potentially harmful
materials are maintained at least 100 feet from the water body.
BMPs are installed to prevent sedimentation. Flumes, dams,
equipment bridges and other diversion devices are installed as
necessary to perform “dry ditch” excavation.

o Erosion control measures are employed after project completion to
ensure that stream flows do not cause erosion of disturbed areas
and subsequent sedimentation.  Erosion controls protect against
sedimentation and prevent stream flow from removing pipeline
cover which could expose the pipe to steam bed forces. Erosion
control measures are site-specific, depending upon site conditions,
and include berms, dikes, water bars (perpendicular to the pipeline
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alignment), silt fences, staked hay bales, seeding, mulching,
hydromulching, riprap, and trench plugs.

4.9 BORING

Stream crossings may be installed by boring rather than trenching,
depending upon hydrologic and engineering considerations and soil types. The
existing pipeline may be abandoned in place after obtaining approvals from the
landowner and, if necessary, state and federal authorities, and after (a) filling the
pipe with an inert material such as grout or concrete, or (b) sealing the ends of
the pipe. The pipe may not be abandoned in place if its presence could interfere
with stream flows or interfere with future uses of the waterway.

Boring a stream crossing requires the use of a work space for installation
of bore pits in which the boring equipment operates. The boring operations
typically require a workspace approximately 100 to 250 feet wide by 150 feet
long. The workspaces are located above the high water mark unless topography
or other factors dictate otherwise. Typically, no instream soil disturbance occurs,
and BMPs are employed to ensure that spoil storage and other project activities
do not cause erosion or sedimentation.

From within the bore pits, the boring equipment creates a parabolic
pathway to the pit on the other side of the stream bed. Bored material is
circulated out of the bore and retained at the upland spoil storage area. The bore
is sealed with grout or bentonite to fill fissures along the course and to ensure
bore stability.

The new pipe is then pulled through the bore using equipment designed
for that purpose. Once the pipe is welded, inspected, surveyed, coated and
tested, the excavations are filled and compacted, and the site is restored. Site
restoration and stabilization is achieved in the same manner as described in
Section 4.6, Pipeline Lowering and/or Replacement — Open Terrain. Any
necessary erosion and sedimentation controls are employed, and the site is
inspected and maintained until final stabilization is reached.
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4.10 HYDROSTATIC TESTING — OVERVIEW OF ACTIVITIES

A hydrostatic pressure test is scheduled to be performed to ensure the
integrity of the system. This test is scheduled to commence in February 2000
and conclude in May 2000.

Hydrostatic testing will start at the Longhorn GATX pump station in
Galena Park (Houston) and proceed westward to Crane Station. The test
medium will be potable water from a local municipal supply source. In the event
some water is lost due to pipe failure, or if water is needed to fill longer test
sections, fresh make-up water will be acquired, by permit, from sources crossed
by the pipeline (i.e., from rivers or streams).

The hydrostatic testing occurs in segments, which are subdivided into
test sections of varying lengths. Factors that contribute to test section length
include (a) target test pressures; (b) pipe size and grade; (c) the presence or
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